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Office Action Summary 

" The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION 

Fxiens-rns of time may ;)e available undei !lie provisions of 3"" CFR : I36ia: In no ever-t nowevf-i may a leply be timely Med 

aftei Sl> 16) MONTHS f'om the mailirig date of this comm.inication 

It the pe'iod foi leply specified above is l-ss tlian thiity (30) days a leply wittim tlie statiitoiy ri^KTuriKti of ihiity (3D) days will be considered timely 

It NO period toi reply is specified above 'he maximum statute y penod vvili dfipiy and wiii expire Sl>; ,d! MONTHS f'O'T^ ttit- mail.ng date r>* this comiiTu'i;::atK:M 

■ f allure tD reply withm llie set or extendec period for reply will by statute cause the application to become ABANDONED i35 U SO §1 33) 

■ Any reply received by the Office later than ttnee montfTs after the mailing date tfus communicatio i even if timely filed may reduce any 
earned patent {eur, adjustment See 37 1..FR 1 ;"04ib) 

Status 

1 )□ Responsive to communication(s) filed on 14 January 2002 and 20 March 2003 . 
2a)n This action is FINAL. 2b)[i] This action is non-final. 

3) G Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle. 1935 C D 1 1. 453 O.G 213 
Disposition of Claims 

4) 0 Claim(s) 1-5, 7-26 and 36-45 is/are pending in the application 

4a) Of the above claim(s} is/are withdrawn from consideration. 

5) H Claim(s) 15-26 is/are allowed. 

6) H Ciaim(s) 1-5. 7,11.12.36-40 and 45 is/are rejected 

7) Q Claim(s) 8-10,13.14 and 41-44 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)[3 The drawing(s) filed on 14 January 2002 is/are: a)n accepted or b)[3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
1 1 )□ The proposed drawing correction filed on is: a)\Z\ approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 0 Acknowledgment is made of a claim for foreign pnority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)\3 Some*c)n None of: 

1 .□ Certified copies of the prionty documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the pnority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisionaLapplicati^ 

a) □ The translation of the foreign language provisional application has been received. yi^^^ 

15) 0 Acknowledgment is made of a claim for domestic prionty under 35 U.S.C. §§ 120 and/or 12r /y 

Attachment(s) 
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DKTAI LEI) AC TION 

Inlormation Disclosure Statement 

1 . If applicant is aware Dfaiiy rclc\aiu prior art. he/she reqiiesled to 

cite it on form P 10-1449 in accordance with the guidelines set forth in M.IM-.P. 
609. 

2. I'igures 1. 2. 3 should he designated h\ a legend such as —Prior Art— because 
only that which is old is illustrated. See MPl^P i:J 6()8.()2(g). A proposed drawing 
correction or corrected drawings are required in reply to the Office action to axoid 
abandonment of the application. The objection to the drawings will not be held in 
abeyance. 

Claim Objections 

3. Claims 7.8 are objected to because of the follow ing inlbrmalities; 

In claims 7.8. line 1. "in claim 6*" should be changed to in claim 1—. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The Ibllowing is a quotation of 35 U.S.C\ l()3(a) which forms the basis for all 
ob\ iousness rejections set forth in this Office action: 

(a) .A patent ii^a\ not be ohlaincd though the iiucntion is lun idcnticail\ discK>sccl or described as set lorlh in 
seL'ln)n 102 of this title, if the difterenees bet\\eeii tlie sul^jcct nialter MMighi to he patented and llie prior art are 
such tliat the suhieel niatler as a \Uu)le would ha\e been ob\ious al the imie llie nneiuion was iiKide lo a persi^n 
Ikimiii: ordinaiA skill in llie arl lo whieli said subieei matter peitanis. I*atenlahilii\ shall not he iieiiatixed In the 
manner m whieh the nnenlion was made. 
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Claims 1-5.7.11.12 arc rcjcclcd under 35 T.S.C. M)3(a) as being unpalcnlablc 
(>\cr Sicngl cl al. (5.S44,266) in \ ic\\ (if . Applicant* priiir .Art (APA) in figs. 1 and 2 and 
lurlhcr in view t>l'I lolmcs cl al. (6.3H),3()^>) and C'lcN cngcr ct al. (0.3W.447). 

With regard \o claim 1. SlengI el al. discloses a pluralilx of \\\)rd lines (15.23) 
ab()\e the acli\e area 82 and the shallow trench isolation 2(S. an arra\ being Ibrmed b> 
o\erlapping the word lines (15.23) and the active area 82. ihe array including a pluralitx 
of llrst overlapping portions and a pluralilx of second overlapping porlion. wherein the 
first overlapping portion is separated bv the second overlapping portions on the active 
area 82 and the llrst overlapping portit)n 15 is next to the sect)nd overlapping portion 23. 
a capacitor 20 being in each of the llrst overlapping porlit>ns 15. the capacitor 20 
including a deep trench structure 12 and a collar isolation 18, wherein a memory cell is 
formed bv the word line 23 in one of the second ov erlapping portions and the capacitor 
20 in one of the tlrst overlapping portions. (Note Figs. 1 li. 3 of Stengl et ah). 

Stengl et al. does not disclose a plurality of trip-tv pe activ e areas on a substrate: a 
plurality of shallow trench isolations on the substrate for isolating each of the active 
areas: and a capacitor arrav in the active areas: a trench top isolation above the buried 
strap conductive laver. wherein the trench top isolation connects with the shallow irench 
isolation region. 

However. APA discloses a plurality of trip-tv pe active areas (AA) on a substrate 
10: a pluralitv of shallow trench isolations 14 on the substrate 10 for isolating each of the 
active areas (AA): and a capacitor array 12 in the active areas (AA): a trench top isolation 
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ab()\e the buried strap coiidiiclixc la\er 26. wherein the ireiieh lop isi)lalioii eoniieels with 
llie shallow trench isolation region 14. (Note llgs. 1.2 ofAPA). 

Therefore, it would ha\e been obx ious to one ot t)rdinai\ skill in the art to form 
the Stengl el al.'s de\ ice ha\ ing a pluralil> of lrip-l\ pe aetix e areas on a substrate: a 
pluralitx of shalKnx treneh isolations on the substrate for isolating each the aelixe 
areas: and a eapaeilor arra> in the aeli\e areiis such as taught b\ APA in order for 
lorniing Dram cell. 

Holmes et al. discloses e\er\ two of the llrst oxerlapping portions 450 are 
separated b\ e\ er\ two of the second ox erlapping portions 350: wherein a memor\ cell 
lc)rmed by the word line in one of the second o\erlapping portions controls the 
capacitor. Note llgs. 1^).21 of Holmes et al. it would ha\e been obvious to one ol^ 
ordinar\ skill in the art lo replace the llrsl and second ox erlapping portions of Stengl et 
ai.'s dex ice by the first and second ox erlapping portions of Holmes et al. in order to 
ensures that control gates of adjacent xxord lines are not sht)rted along the direction of 
the bit lines. 

Further. Clevenger et al. discloses the first collar portion being longer than the 
second collar portion in a depth direction of the deep trench and a depth of the second 
collar portion being the same as depth of the top plate: a buried strap conductixe laxer 
301. aboxe the second collar portion, including a dilTusion conductive region in the 
substrate outside the buried strap conductive layer. Note tigs. 1.3 of Clevenger et al. it 
xvould have been obx ious to one of ordinarx skill in the art to replace the first and 
second collar portions of Stengl el al.'s dex ice bx the first and sect>nd coWiw portions of 
C lexenger et al.. in order to prevent leakage currents at the surface. 
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W ith regard \o claim 2, Slcngl cl al. discloses a holtoiii plalc on an interlace 
regit)!! of llie substrate 26 and a lower sidewall portion of the deep structure 12: a 
dielectric la\er 24. lornied on an inlerual surface ol" die hoiioni plate: and a top plate, 
formed h\ filling the deep trench structure and co\ering the dielectric la\er 3S with a 
conducti\e material 70. (Note I igs. IB, 2B.3 of Stengl et a!.). 

Applicant's claim 3 does not distinguish o\ er Stengl et al.. Holmes et al. and APA 
relerences regardless of the process used to form the bottom plate sucii as "thermal 
diffusion with an impuritx gas". 

Note thai a "product b\ process" ckum is directed lo the pi'oduct per se. no matter 
how actuall) made. In re Ilirao. 1^)0 I'SPQ 15 at 17 (lcH>tnote 3). See al.so In re Brown. 
173 USPQ 685: hi re Luck. 177 I'SPQ 523: In re Wertheim. 191 I 'SPQ 90 (209 USPQ 
554 does not deal with this issue): In re I'it/gerald, 205 I SPQ 594. 596 (CCPA): In re 
Marosi et al.. 218 DSPQ 289 (CAFC): and most recently. In re Thorpe et al.. 227 USPQ 
964 (C\MX\ 1985) all of which make it clear that it is the final product per se which must 
be determined in a "product by process" claim, and not the patentability of the process, 
and that, as here, an old or obvious product produced b\ a new method is not patentable 
as a product, whether claimed in "product by process" claims or not. Note that Applicant 
has burden of proof in such cases, as the abo\ e case law makes clear. 

With regard to claim 5. Holmes et al. discloses the top plate comprises a 
polysilicon layer doped with arsenic. (Note lines 22-33, column 9. figs. 14,16 ol Holmes 
et ak). 

W ith regard to claim 7. Stengl et ak. Holmes et ak. APA and Cle\enger et ak 
disclose all the claimed subject matter except for a thickness of the first collar portion and 
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ihc second collar portion is about 400. ANd. to 500. AN(i. However, it would ha\e been 
ob\ious [o one ofordinarN skill in the art lt> ha\e a thickness of the llrsl collar portion and 
the second collar portion is about 400. AN(i. to 500. .\N(r. ni order to (.lecrease a leakaue 
current at surface of trench. 

W ith regard to claims 4.1 1. Stengl el al.. I lolnies et al.. A\\\ and C4e\enger el al. 
disclose all claimed inxention. except the dielectric la\er is a composite la\er ct>mprisinii 
silicon nitride and silicon oxide and shallow trench isolation regions further comprises a 
silicon oxide layer. I lowever. although SlengI et al.. I lolmes el al.. APA and C4e\enger el 
al. do not teach exact the material ol^ shallow trench isolation regions and the dielectric 
la\er as that claimed b\ Applicant, the material differences are considered ob\ ious design 
choices and are not patentable unless unobvious or expected results are obtained from 
these changes. It appears that these changes produce no functional differences and 
therefore would ha\e been obxious. Note in re l.eshin. 125 I SPO 416. 

With regard io claim 12. Holmes el al. discloses a gale oxide la\er 451 between 
the substrate 210 and the word lines 450. (Note fig. 18 of Holmes et al.). 



C laims 36.37.39-40,45 are rejected under 35 l'.SX\ 103(a) as being unpatentable 
o\er Applicant" prior art (APA) in view of C4evenger et al. (6.399,447). 

With regard to claims 36,45, APA discloses a deep trench structure 16: a bottom 
plate 20 on an interface region of the substrate 1 and a low er sidewall portion of the deep 
trench structure: a dieleelric la\er 20 formed on an internal surface of the botu^m plate 
18: a U)p plate 22, formed b\ filling the deep trench slruclure and covering the dieleelric 
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la\cr 20 with a C(Muiiicli\c nialcrial: a llrsl ci^llar porlioii being on an adjaccnl portion of 
two of the nciuliboriny capacili^rs: a second collar portion being on a non-adjacent 
ptution of two of the neighboiiiig capacitors: a seconei collai" portion being on a non- 
adjacent portion ol^two of the neighboring capacitors: and a buried strap conducti\ e la\ er 
24 abo\e the second collar portion. (N\)te figs. 1.2 of APA). 

APA dt>es not disclose the first collar pt>rtion being longer than the second ct)llar 
portion in a depth direction ol the deep strench. 

llowexer. C'lexenger et al. discloses the first collar pt)rtitMi being longer than the 
second collar portion in a depth direction of the deep strench. (Note fig. I of (1e\ enger et 
al.). 

Therefore, it would ha\e been ob\ ious to one of ordinarx skill in the art to Ibrni 
the APA's de\'ice having the first collar portion being longer than the second collar 
portion in a depth direction of the deep strench such as taught b\ C1e\ enger et al. in order 
to pre\ ent leakage currents at the surface. 

Applicant's claim 37 does not distinguish over Clevenger et al. and APA 
references regardless of the process used to form the bcUtom plate such as "thermal 
diffusion with an impurit)' gas". 

Note thai a "product by process" claim is directed to the product per se, no matter 
how actuallN made. In re Hirao. 190 TSPQ 15 at 17 (footnote 3). See also In re Brown. 
173 USPQ 685: In re Luck. 177 USPQ 523: in re Wertheim. 191 USPQ 90 (209 [ 'SVQ 
554 does not deal with this issue): In re 1-it/gerald. 205 USPQ 594. 596 (CX1^\): in re 
Marosi et ah, 218 USPQ 289 (CAVC): and most recently, in re Thorpe et al.. 227 USPQ 
964 (C A1X\ 1985) all of which make it clear that it is the final product per se which must 
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be dclcrniincd in a "product by process" claim, aiul not the paleiilahilil) of the process, 
and thai, as here, an old or t)b\ ious pn^ducl produced b\ a new method is not patentable 
as a product, whether claimed in "product b\ process" claims or not. Note that Applicant 
lias burden ol'pi\)orin such cases, as the abo\ e case law makes clear. 

W ith regard to claim 3*-^. C lexenLier cl al. discloses a depth of the scccmkI collar 
porlit)n being the same as a depth ofthe top plate. (Note llu.l ofC'lexenger el al.). 

\\ ith regard to claim 40. Applicant* prior .Art (.\PA) and C le\enger et al. disclose 
all the claimed subject matter except tor a thickness o( the llrsl collar portit)n and the 
second collar portion is about 400. ANCi. t(^ 500. .\N(i. ilowe\er. it would ha\e been 
ob\ ious to one oTordinarx skill in the art to ha\e a thickness ofthe llrsl collar portion and 
the second collar portion is about 400. ANCi. to 500. .ANCi. in order to decrease a leakage 
current at surface of trench. 



C laim 38 is rejecled under .>5 r.S.C\ l()3(a) as being unpatentable over 
Applicant' prior ai*t (APA) in view of Clevenger et al. (6,399.447) further in view of 
Holmes el al, (6,316309). 

With regard to claim 38. APA and Clevenger et al. do not disclose the top plate 
comprises a polysilicon layer doped with arsenic. 

However, Holmes el al. discloses the lop plate comprises a polysilicon layer 
doped with arsenic. (Note lines 22-33. column 9. figs. 14.16 of Holmes et al.). 

fherefore. it would ha\e been ob\ ious to one of ordinar> skill in the art to fi)rm 
the .\P.'\ and Cle\ enger el al."s de\ ice ha\ ing the top plale comprises a pol\ silicon la\ er 
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doped w ith arsenic such as taught b\ I lohncs cl al. in order to tacihlate electron transler 
through the buried strap. 



Allow able Subject Matter 

5. ( Maims <S- 1 0.1 3. 14.4 1 -44 are objected to as being dependent upon a rejected base 
claim, but would be aUowable if rewritten in independent forni including all ol the 
limitations ot the base claim aiul an\ mlerx ening claims. 

Claims 8-10.13.14.41-44 are allowable o\ er the prior art of record, because none 
of these references disclose or can be combined to \ ield the claimed in\ ention such as 
and the word line furlher comprises a doped silicon la\ er and a silicon tungsten layer as a 
gate electrode as recited in claim 13. the trench lop isolation connects with the shallow 
trench isolation regions in a word line direction as recited in claims 8,41 . 

6. Claims 15-26 are allowable o\er the prior art of record, because none of these 
references disclose or can be combined to yield the claimed in\ ention such as the trench 
top isolation connects with the shallow trench isolation regions in a word line direction as 
recited in claim 15. 
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( Onclusion 

7. An\ inquiiA concL'rning this coniiiuiiiicalioii or earlier cDiiinuinicalioii from llic 
examiner should be direeled lo I an I lan whose telephone niunher is ili)}) .>()5-3.V)2. The 
examiner ean normall\ be reaehed on M-l- <S:3()A\1-5PM. 

irallenipts lo reaeh the examiner b\ telephone are unsueeessllil. the examiner's 
siiperx isor. Nathan ITynn ean be reaeiied on (703) 3{)<S-66()1. I he fax pht^ne numbers for 
the oryani/ation where this applieation or prt)eeediny is assigned are (703) 3()<S-7722 lor 
regular eommunieations and (703) 30<S-7724 for after fmal eommunieations. 

Any inquiry of a general nature or relating to the status of this applieation or 
proeeeding should be direeted to the reeeplionist whose telephone number is (703) 3()<S- 
0056. 

Tf 
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